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Today’'s Agenda

1:00-1:15pm Welcome, Housekeeping and Kimberly Conley, DOE Southeast CHP TAP
Introduction to DOE CHP TAP Resources Isaac Panzarella, DOE Southeast CHP TAP
1:15-1:30pm End User CHP Project — Jon McDonald, Project Manager,
Three Rivers Landfill Three Rivers Regional Solid Waste Management
Authority
1:30-1:55pm End User CHP Project — Sarah Hazel, Manager, Office of Sustainability,
McAlpine Creek Wastewater Charlotte
Management Facility Will Rice, Project Manager, Charlotte Water
1:55-2:05pm Facilitated Question & Answer Kimberly Conley, DOE Southeast CHP TAP
2:05-2:10pm Close-out and thank you Kimberly Conley, DOE Southeast CHP TAP
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Using GotoWebinar

®  ® GoToWebinar Control Panel i

In Practice Mode Start Webinar

Sharing

Dashboard

Attendees: 1 of 501 (max)
Audio

Webcam

Questions

Polls

Handouts: 1 of 5

Chat

Thank you for joining us today! We'll get started in a
few moments.

To: Organizer(s) Only VSend

Bioenergy + Combined Heat & Power Benefits for
Municipalities
Webinar ID# 590-478-299

& GoToWebinar

QUICKPOLL

Which of these organizations best represent
affiliation?

Select one of the following:

Wastewater Treatment Facility
Solid Waste Facility

Electric Utility

City Sustainability Office

Federal or Environmental Agency

Poll in progress for attendees only.

Submit
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Introduction to
DOE Southeast CHP TAP
Resources

17 June 2020

Isaac Panzarellq, Director,

DOE Southeast CHP TAP;

NC Clean Energy Technology Center
NC State University




DOE CHP Technical Assistance Partnerships (CHP TAPs)

End User Engagement

Partner with strategic End Users to advance technical solutions using CHP as
a cost effective and resilient way to ensure American competitiveness, utilize
local fuels, and enhance energy security. CHP TAPs offer fact-based, non-
biased engineering support to manufacturing, commercial, institutional and
federal facilities and campuses.

Stakeholder Engagement

Engage with strategic Stakeholders, including regulators, utilities, and policy
makers, to identify and reduce the barriers to using CHP to advance regional
efficiency, promote energy independence, and enhance the nation’s resilient
grid. CHP TAPs provide fact-based, non-biased education to advance sound
CHP programs and policies.

Technical Services

As leading experts in CHP (as well as microgrids, waste heat to power, and
district energy) the CHP TAPs work with sites to screen for CHP opportunities
as well as provide advanced services to maximize the economic impact and
reduce the risk of CHP from initial CHP screening to installation.

National Manufacturing Day 2019 at the
University of lllinois at Chicago

www.energy.gov/chp
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DOE CHP Technical Assistance Partnerships (CHP TAPs)

Midwest
IL, IN, MI, MN, OH, WI
www.mwchptap.org

Cliff Haefke

University of lllinois at Chicago
312-355-3476
chaefkel@uic.edu

Upper-West
CO, MT, ND, SD, UT, WY
www.uwchptap.org
Gavin Dillingham, Ph.D.
HARC

281-216-7147
gdillingham@harcresearch.og

New England
CT, MA, ME, NH, RI, VT
www.nechptap.org

David Dvorak, Ph.D., PE.
University of Maine
207-581-2338
dvorak@maine.edu

New York-New Jersey
NJ, NY
www.nynjchptap.org

Tom Bourgeois

Pace University
914-422-4013
tbourgeois@law.pace.edu

Northwest
AK, ID, OR, WA
www.nwchptap.org
David Van Holde, PE.
Washington State University
360-956-2071
VanHoldeD@energywsu.edu

Mid-Atlantic
DC, DE, MD, PA, VA, WV
www.machptap.org
Jim Freihaut, Ph.D.
The Pennsylvania State University
814-863-0083
jdfli@psu.edu

Western
AZ, CA, HI, NV
www.wchptap.org
Shawn Jones
Center for Sustainable Energy
858-633-8739
shawn.jones@energycenter.org

Southcentral Central Southeast
AR, LA, NM, OK, TX IA, KS, MO, NE AL, FL, GA, KY, MS, NC, PR, SC, TN, VI
www.scchptap.org www.cchptap.org www.sechptap.org
Gavin Dillingham, Ph.D. Cliff Haefke Isaac Panzarella, PE.
HARC University of Illinois at Chicago North Carolina State University
281-216-7147 312-355-3476 919-515-0354
gdillingham@harcresearch.org chaefkel@uic.edu ipanzarella@ncsu.edu

Bob Gemmer Patti Garland
DOE CHP Deployment chnology Mar DOE CHP TAP Coordinator [contractor]
Office of Energ iciency and Office of Energy Efficiency and
Program COntaCtS Renewable Energy Renewable Energy

WWW.energy.gOV/CHPTAP U.S. Department of Energy U.S. Department of Energy

Bob.Gemmer(@ee.doe.gov Patricia. Garland@ee.doe.gov




CHP: A Key Part of Our Energy Future

Traditional System CHP System
=  Form of Distributed Generation
(DG)

= Anintegrated system

Power Plant Electricity

Boiler ¢Heat #

= |Located at or near a
building / facility

=  Provides at |least a portion of @

the electrical load and Efficiency EfflClency
= Uses thermal energy for:
o Space Heating / Cooling CHP provides efficient, clean,

reliable, affordable energy —

o Process Heating / Cooling today and for the future.

o Dehumidification

Source: www.energy.gov/chp
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What are the Benefits of CHP?

CHP is more efficient than separate generation of electricity and
heating/cooling

Higher efficiency translates to lower operating costs (but requires capital
investment)

Higher efficiency reduces emissions of pollutants

CHPl_ct:an also increase energy reliability and resiliency and enhance power
quality

On-site electric generation can reduce grid congestion and avoid
distribution costs.
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Finding the Best Candidates:

Some or All of These Characteristics
High and constant thermal load

Favorable spark spread

Need for high reliability

Concern over future electricity prices
Interest in reducing environmental impact
Existing central plant

Planned facility expansion or new construction; or equipment
replacement within the next 3-5 years
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CHP TAP Role: Technical Assistance

Screening and

Preliminary
Analysis

!

Quick screening questions
with spreadsheet payback
calculator; Advanced
technical assistance to
explore equipment or
operational scenarios.

Feasibility
Analysis

!

Perform 3 Party reviews
of site feasibility
assessments: Estimates
on savings, installation
costs, simple paybacks,
equipment sizing, and
type.

Grade Analysis

Procurement,
Operations,
Maintenance,
Commissioning

i Il

Perform 3 Party Review specifications
reviews of and bids.
Engineering Analysis.

Review equipment

sizing and choices.

Investment

—
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CHP TAP Screening Technical Assistance

High level assessment to
determine if site shows

potential for a CHP project
Quantitative Analysis

Energy Consumption & Costs

Estimated Energy Savings &
Payback

CHP System Sizing
Qualitative Analysis

Understanding project drivers

Understanding site peculiarities

Annual Energy Consumption

Purchased Electricty, kWh
Generated Electricity, kWh
On-site Thermal, MMBtu
CHP Thermal, MMBtu
Boiler Fuel, MMBtu

CHP Fuel, MMBtu

Total Fuel, MMBtu

Annual Operating Costs

Purchased Electricity, $
Standby Power, $
On-site Thermal Fuel, $
CHP Fuel, $
Incremental 0&M, $
Total Operating Costs, $

Simple Payback
Annual Operating Savings, $
Total Installed Costs, $/kW
Total Installed Costs, $/k
Simple Payback, Years
Operating Costs to Generate
Fuel Costs, $/kWh
Thermal Credit, $/kWh

Incremental O&M, $/kWh

Total Operating Costs to Generate, $/kWh

Base Case CHP Case
88,250, 160) 5,534,150
0| 82,716,010
426,000 18,872]
0) 407,128|
532,500) 23,590)
0) 969,845
532,500 993,435
$7,060,013) $1,104,460)
30 30
$3,195,000) $141,539
30| $5,819,071
$0f $744,444)
$10,255,013 $7,809,514
$2,445,499
$1,400)
$12,990,000)
5.3
$0.070)
($0.037)
$0.009)

Ve @

y . CHP Technical Assistance Partnerships
- 4

11



DOE Packaged CHP eCatalog

A national web-based searchable catalog (eCatalog) of DOE-
recognized packaged CHP systems and suppliers with the goal
to reduce risks for end-users and vendors through
partnerships with: L\ —

PRIMARY SITE LOCATION RECOGNIZED

PACKAGED CHP SYSTEMS:
RIGOROUS RECOGNITION PROCESS

o CHP Packagers and Solution Providers that assemble,
install, commission and service packaged CHP systems

bined H

o CHP Engagement partners that provide CHP market
deployment programs at the state, local and utility level

PARTNER IN YOUR AREA

Pre-engineered and tested packaged CHP systems that meet
DOE performance requirements

End-users and design engineers search for applicable CHP
system characteristics, and get connected to packagers,
installers and CHP engagement programs

Allows users to compare technology options on a common https://chp.ecatalog.Ibl.gov/
basis

g
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https://chp.ecatalog.lbl.gov/

30 recognized Packagers

19 recognized Solution Providers

174 Package Offerings
o 91 recip engine

o 82 microturbine

o 1 gas turbine

o 170 natural gas
o 4 digester gas

o 54 grid parallel only
o 108 grid islandable/auto transfer

o 24 kW to 7.5 MW

Multiple suppliers and packages in
every zip code

o

10 Customer Engagement Partners

FOCUS YOUR RESULTS o DISPLAYING: 42 Pach

'CUSTOMER ENGAGEMENT PARTNER

13 Prioritize program-eligible
packaged systems
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https://chp.ecatalog.lbl.gov/
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CHP Project Resources

DOE Project Profile Database DOE Policy/Program Profiles

Us. DO PROJECT PROFILE.
-

b\ North Carolina State University
v

L=

POLICY PROFILE
-

i 3. Aftemative Portfolio Standord
24

PROJECT PROFILE

East Bay

POUCY PROFILE

CHP Roadmap

\‘ North Carolina Clean Water
» State Revolving Fund

PROJECT PROFILE

McAlpine Creek Wastewater
Management Facility

Quick Facts
LOCATION: et NC
MARKET SECTOR: Wastewater Trestme
FUEL Biogas / Methane
GENERATING CAPAGITY: 1 aporanimately 7.8 MU

o R
i Rl TN
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the best engine -
for Installing CHP
e the

energy.gov/chp-projects
http://www.chptap.org/Data/projects/McAlpineWWTP-Project_Profile.pdf

energy.gov/chptap
http://www.chptap.org/Data/projects/NCCWSRF-Profile.pdf
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Our Most Important Resource: People!

ISAAC PANZARELLA ART SAMBERG KIMBERLY CONLEY TED SPENCER SIMON SANDLER
SOUTHEAST CHP TAP SOUTHEAST CHP TAP SOUTHEAST CHP TAP SOUTHEAST CHP TAP SOUTHEAST CHP TAP
DIRECTOR ASSISTANT DIRECTOR OUTREACH MANAGER ELECTRICAL ENGINEER CIVIL ENGINEER
ipanzar@ncsu.edu asamber@ncsu.edu kiconley@ncsu.edu emspenc2@ncsu.edu sbsandle@ncsu.edu
919-515-0354 919-515-5959 919-515-0903 919-515-1911 919-515-6366
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Three Rivers CHP Project




McAlpine Creek
Wastewater Management
Facility CHP Project




Q&A

Isaac Panzarella, Director SE CHP TAP
Jon McDonald, Project Mgr., Three Rivers
Tony Dawson, Project Mgr., 2G
Sarah Hazel, Manager, Office of Sustainability - City of Charlotte
Will Rice, Project Mgr., Charlotte Water
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Next Steps

Contact your regional CHP TAP for assistance if:

= |nterested in having a screening performed to determine

if there is an opportunity for CHP at your site

= |f you already have an existing CHP plant and interested

in expanding it

= Need an unbiased 3rd Party Review of a CHP proposal

Y
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CHP
T Ao Thank You!

A program sponsored by

U.S. DEPARTMENT OF Energy Efﬁciency &
{ENERGY Renewable Energy J

www.energy.gov/chp

Kimberly Conley Isaac Panzarella
Outreach Manager, DOE Southeast CHP TAP Director, DOE Southeast CHP TAP
NC Clean Energy Technology Center NC Clean Energy Technology Center
NC State University NC State University
kiconley@ncsu.edu ipanzar@ncsu.edu
(919) 515-0903 (919) 515-0354
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